Part)
The Current View - Issues and Technology

Chapter 1

Introduction to Teleophthalmology

Sajeesh Kumar, Kanagasingam Yogesan -

1.1 Introduction. . . ........... -3

1.2 What is Teleophthalmology? ... 3

1.21  Scope of Teleophthalmology . .. 4

13 Teleophthalmology Around
theWorld. . .. ............ 4

14 Anatomy of a Teleophthalmology
Consultation ............. 5

1.5 Equipment Used
for Teleophthalmology

Consultations . . . . ......... 5
1.6 Teleophthalmology

Considerations . . . ......... 6
1.6.1 Challenges. .. ............ 6
162 Rewards ................ 7
Chapter 2
Ophthalmic Imaging Essentials
for Telemedicine

Patrick J. Saine

2.1 Introduction. . . ........... 9
2.2 Digital Imaging Essentials . . . . . 10
221 Pixels . ... oo 10
222 Color ... ... 1
223 FileFormats.............. 13
224 DataCompression. ......... 13
23 Digital Ophthalmic Photography
Instrumentation .. ......... 16
2.3.1  External Photography. . ... ... 16
23.2  Imaging the Anterior
Segment................ 16
23.3 ImagingtheFundus......... 18

Bibliografische Informationen
http://d-nb.info/989664880

Chapter 3

The DICOM Standard

and Teleophthalmology -
Striving for Interoperability
P. Lloyd Hildebrand

3.1

Introduction. . . ........... 23

3.2 Digital Imaging and Communi-

cations in Medicine

(DICOM) Standard . . . . ... ... 24
33 Technical Overview . . ....... 25
3.31 Services and Information. . . . .. 25
3.3.2 Addressing Challenges. . .. ... 25
34 DICOM'’s Relationship to

OtherStandards . . ......... 26
35 DICOM’s Organizational Structure 26
3.6 Ophthalmic Extensions of DICOM 27
Chapter 4

Stereopsis in Teleophthalmology
Chris J. Rudnisky, Matthew T. S. Tennant

4.
4.2

4.21
4.2.2
4.3
4.31
4314
4.31.2
4.3.1.3
4314
44
4.5

4.51
4.5.2
4.5.3

Introduction. . . ........... 29
Methods of Stereoscopic
ImageCapture . . .......... 30
Non-Simultaneous Technique .. 30
Simultaneous Capture . . ... .. 30
Stereophotograph Viewing . . .. 30
Digital. . . . ........... ... 31
Mirrored and Prismatic Viewers 3N
Anaglyphs . .............. 31
LCD ShutterGlasses . . . . ... .. 31
Stereoscopic Displays. . . ... .. 32
Image Quality. . . .......... 32
Stereoscopic Teleophthalmology
Systems. . . ........ . ... .. 32
University of Alberta . ....... 32
Joslin Vision Network . . . . .. .. 33
Inoveon 3DT System. . .. ... .. 33

digitalisiert durch EEil


http://d-nb.info/989664880

Xt

Contents

4.6 Additional Issues with Stereopsis

in Teleophthalmology . ... ... 34
461 ImageCompression......... 34
462 Mydriasis. . .............. 34
4.7 Necessity of Stereopsis . . . . . .. 34
Chapter 5
Design Considerations
for a Low-Cost Sustainable
Ocular Telehealth Program
Jorge Cuadros
5.1 Introduction. . ... ......... 37
5.2 Recommendations for

Telehealth Development. . . . .. 37
53 Identify SpecificNeeds . . . . . .. 38
54 Interoperability and Security . . . 38
5.4.1  Health Information Standards .. 39
5411 HL7 .. ... .. ... . 39
541.2 CDAandVisionML.......... 39
5413 DICOM . ................ 39
5414 Defacto................ 40
5.4.2  Health Information Security. . . . 40
5.4.21 Technological Neutrality. . . . . . 40
5.4.2.2. Differences of Administrative

Structure. . ... ... ... 40
5.5 Other Considerations . . . ... .. 1
551 Outcomes ............... 41
5.5.2 Recognize Organizational

and HumanFactors . . .. ... .. 41
5.5.3 Adaptability and Extensibility. . . 41
5.5.4  Minimize Barriers to Access

andUse................. 42
5.6 Conclusion. . . ............ 42
Chapter 6

Information Technology
in Ophthalmology and Medicine:
Patient Education Kiosks

Leonard Goldschmidt
6.1 Introduction. . . ........... 45
6.2 High-Tech Patient Education

in the Patient Waiting Area . ... 46
6.21 HowltWorks . ............ 46
622 Modules ................ 46
623 Usage.................. 46
6.3 Ssummary. . ....... ... ... 48

Chapter 7

Online Retinal Image Database

and Analysis System With JPEG 2000
Metadata Embedding

Opas Chutatape

7.1 Introduction. . ... .........

7.2 Web-Based Fundus Image

Database System (WFIDS) . . . . .

7.21 Operation Overview. . . . ... ..
7211 ProcessFlow. .............
721.2 NetMeeting..............
7.2.2  Database System Overview . . . .

7.3 Web Page Flow Design. . . .. ..

74 JPEG 2000 Implementation

and Data Embedding. . . ... ..

741 Structure of the JPEG 2000
FileFormat. . .. ...........
742  Mechanisms..............

75 Software Design
and Implementation

7.5.1 JP2 MetadataClasses . . . ... ..
752  Accessing:JP2_MetaClass. . . ..
7.5.3  Storing:JP2_BoxClass .. ... ..
754 Handling: XML_Metadata . . . ..
7.6 Implementation . ..........
7.6.1 XMLDocument. . ..........
76.2  Viewing JP2 Images

ontheWebpage . .. ........
7.6.2.1 Porting the Data Embedding

FunctiontoWeb ... ........
7.6.2.2 Interface for COM Component . .
7.7 Discussion and Conclusion . . ..
Chapter 8

Telemedicine and Law
Neera Bhatia

8.1 Introduction. . ............

8.2 The Legal Implications

" of Telemedicine. . . . ........
Medical Negligence. . . ... ...
Lack of Guidelines . . . . ......

8.2
8.2.1.1

8.2.1.2 Establishing Boundaries

and Liability . . . ...........

8.21.3
8.214
8.2.2

Patient-Provider Proof
Global Standard of Care
Patient Privacy

and Confidentiality

54
54

55
56
56
56
56
57
57

57
58

58
59



8.3 Informed Consent . . . ....... 63
8.4 TheWayForward. . . ........ 63
Chapter9

Cost-Effectiveness of Teleophthalmology
in Diabetic Retinopathy Screening
I-van Ho, Nitin Verma

9.1 Introduction. . . ........... 65
9.2 Cost-Effectiveness

and Cost-Benefits .. ........ 65
9.3 Economic Definitions . . . . . . .. 66
931 Payback................. 66
9.3.2  NetPresentValue (NPV) . ... .. 66
9.3.3 Internal Rate of Return (IRR). ... 66
94 Cost-Effectiveness of Diabetic

Eye Screening Program

inAustralia. . ............. 66
941 Background.............. 68
9.4.2  Cost of Diabetic Eye Screening . . 68
9.5 Discussion. . ............. 69
Chapter 10
Economic Evaluations
in Teleophthalmology
Johanna Lamminen, Heikki Lamminen,
Ville Voipio
10.1 Introduction. . ............ 71
10.2 Economic Evaluations

in Telemedical Investments . . . . 71
10.3 Economic Evaluations

in Medical Processes . ....... 72
104  Analyzing Health Care Services. . 72
10.4.1 BalancedScorecard . .. ... ... 72
10.4.2 Telemedicine Consultation

Expenses. .. ............. 72
10.4.3 Organizational Performance

Perspectives. . .. .......... 72
104.31 Finance.. . ............... 73
104.3.2Customer. . ..., 73
10.4.3.3 Internal Business Processes . . .. 73
10.4.3.4 Learningand Growth . . . . . . .. 74
10.5  Ophthalmologic Frame. . . . . .. 74
10.6 Balance Scorecard

in Teleophthalmology ... .... 74
10.7 Conclusion . ............. 74

Contents

Part Ii
Looking for Problems and Solutions -
Telescreening

Chapter 11

Teleophthalmology Assessment
of Diabetic Retinopathy

Ingrid E. Zimmer-Galler

1.1 Introduction. . . ........... 79
1.2 MissionandGoals . .. ....... 80
1.3 Requirements to Implement

Four ElementsofCare. . . ... .. 80
11.3.1 Personnel ............... 80
11.3.2 Equipment and Data Transfer. . . 80
11.3.2.1 Requirements. . .. ......... 81
M322Data. .........oovun... 81
11.3.2.3 Legal Requirements. . . ... ... 81
11.3.24 Validation . .............. 81
11.4 QualityControl . . . . ........ 82
11.5 Program Examples. . . .. ..... 83
11.5.1 DigiScope . .............. 83
11.5.2 EyeTellmaging ............ 84
11.5.3  Joslin Vision Network

and Other Programs. . .. ..... 84
11.6 Conclusion. . ............. 85
Chapter 12

Diabetic Retinopathy Screening:
What Model is Appropriate?

Chris J. Barry, Ian L. McAllister,

Ian J. Constable, Kanagasingam Yogesan

12.1 Introduction. . . ........... 87
12.2 Rationale for Screening. . . . . .. 88
12.3  Screening Modalities . . . .. ... 88
12.3.1 Ophthalmoscopy. . ... ...... 89
12.3.2 Photography . ............ 89
12.3.2.1 Mobile Retinal Photography. . .. 89
12.3.2.2 MydriaticAgents. . . . ....... 92
124 Current Screening Provisions . . . 92
12.41  United Kingdom

andUnited States . . ........ 92
1242 Australia ................ 93
125  Telemedicine . .. ... ....... 94
1251 Advantages . ............. 94
12.5.2 DigitalCameras. . . ... ...... 94
1253 RemoteAreas............. 94

X



Contents

12.54
12.6
12.7

Implementation Studies
What Does the Future Hold? . ..
Conclusion. .. ............

Chapter 13

Digital Detection

of Diabetic Retinopathy - Screening
from an American Perspective
Lawrence M. Merin

13.1 Introduction. . . ...........
13.2 Materials and Methods . . . . . ..
13.3  Vanderbilt Ophthalmic

Imaging Center (VOIC)

Screening Program . . .......
1331 Venue..................
13.3.2 ScreeningStaff .. ..........
13.3.3 On-Site Hardware and Software

13.3.30 Instruments . . . ...........
13.3.3.2 Images

134  Telecommunications and Server
13.5  Analysisand Grading . .. ... ..
13.6  Reporting and Archiving. . . . ..
13.7 Economic Considerations . . . ..
138  Results .................
139 Discussion. .. ............
13.9.1  Simple Implementation ... ...
13.9.2 Digitallmaging............
139.3 Creating QualityFiles . . . ... ..
13.9.4 Stereoscopic versus

Monoscopicimaging . . . ... ..
139.5 ImagingProtocol. . ... ... ...
13.9.6 Demographic Considerations. . .
1310  Economiclssues . ..........
1311 Summary. . ..............
Chapter 14

Improved Screening for Retinopathy
of Prematurity (ROP) - Demonstration
of a Telemedical Solution

Heike Elflein, Birgit Lorenz

141

Introduction. . .. .....,....
14.2  The Bavarian ROP -

Telemedicine Project .. ... ...
14.3  Screening and Treatment

Results .. ...............
14.3.1  Overcoming Limitations . . . . . .

14.3.2 Interpretingimages......... m
144  Using RetCam120 for Imaging .. 112
14.5 Prospects. . .. ............ 112
Chapter 15
Visual Rehabilitation Consultations
through Telemedicine
Jade S. Schiffman, Gina G. Wong,
Rosa A, Tang, Randy T. Jose
15.1 Introduction. . ............ 115
15.2  Requirements for a Low Vision
Telerehabilitation Model. . . . . . 15
15.2.1 Access to Care Pilot Project . . .. 115
15.2.1.1 Reimbursement ... ........ 116
15.2.1.2 Infrastructure . . . . ... ... ... 116
15.2.1.3 Paperwork and Protocol . . . . .. 116
15.2.2 DataGathering............ 116
15.2.21 TheExam. . . ... .. ........ 116
15.2.22FiNdings « .o vvcveer et 119
153 CaseStudy............... 119
15.4 Summary. . .. ..o 119
Part il
The World View — Global Experiences
in Teleophthalmology
Chapter 16
Teleophthalmology in Canada
Matthew T. S. Tennant, Chris J. Rudnisky,
Marie Carole Boucher, David Maberley
16.1 Introduction. . .. .......... 123
16.2  Teleophthalmology . ........ 124
16.2.1 Reimbursement and Liability . . . 124
16.2.2 Cost-Effectiveness . . ... ..... 124
16.2.3 Diabetic Retinopathy Tele-
ophthalmology Screening. . . . . 124
16.2.3.1 QuebecSolution, . .. ....... 125
16.2.3.2 Rural/Remote Solution . . . .. .. 125
16.3  Stereoscopic, Seven Field,
Digital Photography. . . . ... .. 125
16.3.1 Clinical Validation . . ... ..... 125
16.3.2 CurrentProjects . .......... 125
164  Non-Stereoscopic, Three-Field,
Digitalimaging. . ... ....... 126
16,41 linical Validation . .. ... .... 126



16.4.2 Current Projects . .......... 128
16.4.2.1 MobileUnits. . .. ... ....... 128
16.4.2.2 FirstNations. . . . .......... 128
16.5  Age-Related Macular Degene-

ration Teleophthalmology

Screening . ... ... ..., 129
16.6 Stereoscopic, One-Field,

DigitalImaging. . . ......... 129
16.6.1 Clinical Validation . .. ....... 129
16.6.2 CurrentProjects ........... 129
16.7  Teleophthalmology Systems . .. 129
16.8 CameraSystems ........... 129
Chapter 17

Internet-Based Electronic Eye Care
Consultations: Patient Perspective
Sajeesh Kumar, Kanagasingam Yogesan,
Beth Hudson, Mei-Ling Tay-Kearney

171 Introduction. . .. .......... 133
17.2 TheStudy ............... 134
17231 Recruitment. ............. 135
17.2.2 Questionnaires and Forms. . . . . 135
17.3 Results . ................ 135
174 Discussion .............. 136
174.1  Patient Satisfaction Issues . . . . . 136
17.4.2 Provider-Patient

Communicationissues . . ... .. 137
174.3 Space Considerations. . . . .. .. 137
1744 PerceivedBenefits. . ... ... .. 137
Chapter 18

Teleophthalmology in India
S. Sanjay, V. Murali, S. S. Badrinath,
Rajiv Raman

18.1
18.2
18.3

184
18.5

18.5.1
18.5.2

Introduction. . .. ..........
Setting Up a Telemedicine Unit. . 139
Sankara Nethralaya Experience:

HowltBegan ... ....... ... 140
ISRO and Telemedicine. . . . . .. 140
The Sankara Nethralaya

Rural Mobile Teleophthalmology
Project .. ............... 140
VehicleDesign . ... ........ 141

Ophthalmic, Teleconferencing,
and Accessory Equipment
InsideBus . .............. 141

Contents

18.5.3 Teleophthalmology Procedure . .

18.5.4 Continuing Ophthalmic
Tele-Education . . . ........

18.5.5 Problems Associated with
Implementation of the Project . .

186 Results . ...............

Chapter 19

Teleophthalmology - The Brazilian

Experience and Future Directions
Christina Muccioli, Luci Meire P. Silva,

Luciano Peixoto Finamor, Rubens Belfort Jr.,

142

Daniel Sigulem, Paulo Lopes, Ivan Torres Pisa

19.1 Introduction. . . ..........
1911  Communication . .........
19.1.2  Teleophthalmology Today. . . .
19.2  Technicallssues. . . ........
19.3 Fundus Imaging

and Screening Studies . .. ...
19.4 Brazilian Experience. . . ... ..
1941 Background .............
194.2 TheFirstStudy .. .........
1943 Results ................
19.5 Future Directions. . . .. .....
19.6 Health Care Workers. . . ... ..
19.7 PatientCare.............
19.8 Tele-Education . . .. .......
Chapter 20

Teleophthalmology as a Service Delivery

Model - An Experience from

a Developing Country

R. Kim, R. D. Thulasiraj, K. M. Sasipriya,
R. Vasantha Kumar

20.1 Introduction. . . ..........
20.2  Applications of Teleophthal-
mology in Different Sectors . . . .
20.2.1 Primary Care: Creating Access
to Primary Eye Care for the Rural
Population through Rural Internet
Kiosks. . ...............
20.2.2 Consultation, . ...........
20.2.3 BusinessModel...........

XV



Xvi

Contents

20.2.4 Secondary Care: Taking Eye Care

to the Doorsteps of Rural

Populations through

VisionCenters . ........... 157
20.2.5 Advanced Screening

onaMobileUnit........... 158
2026 Set-Up.................. 158
20.3  Tertiary Care: Extending Tertiary

CaretoRemote Areas. . ... ... 159
20.31 Live Consultation. . . .. ... ... 159
20.3.2 Store and Forward Consultation 159
204  Setting up Teleophthalmology

in Developing Countries . . . . . . 161
2041 Considerations . . ... ....... 161
20.4.1.1 Choosing the Technology . . . .. 161
20.4.1.2 Imaging in Ophthalmology . . . . 161
20.4.2 Protocols and Systems . ... ... 161
20.4.21 Security. . ... o L 161
20.4.2.2 Sustainability . ... ... ...... 161
205 Conclusion. .............. 162
Chapter 21

An Overview of Telemedicine Technology
in the Russian Countries
Nikica Gabri¢, Petar Rastegorac

211 Background Information. . . . . . 163
21.2  Existing Teleophthalmology

Technology and Digital Imaging

in Russian Countries. . . . ... .. 163
21.2.2 Infrastructure .. ........... 163
21.2.3  South Moscow

Supportive Network. . . .. .. .. 164
213 Low-and High-End Applications 164
214  Satellite-Mediated Applications 164
2141 Challenges. .. ............ 164
21.4.2 Local and International Links . . . 164
215 Significance of Telemedicine . . . 165
Chapter 22
Teleophthalmology in Lithuania
Alvydas Paunksnis, Valerijus Barzdziukas,
Skaidra Kurapkiené
221 Introduction. . . ........... 167
2211 Teleophthalmology as Priority . . 167
2212 Challenges............... 168
22.1.3 Collaborative Effort . .. ... ... 168

22.2 TelemedicineCenter .. ...... 168
2221 Goals ....... .. ., 168
22.2.2 Patient-Oriented IT Solutions . . . 168
22.3 Infrastructure . . ... ........ 169
224 Distance Education . .. ...... 171
225  Teleconsultation

and Second Opinions. . . . .. .. 173
22,51 Possibilities of Telemedicine Use

in Massive Casualties Situations 173
22.5.1.1 RESCUER/MEDCEUR Project. . .. 173
22.5.1.2 Simulated Emergencies. . . . . .. 173
22.6  Cinical Decision Support . . . .. 174
22.7  Future Development . ....... 175
Chapter 23
Teleophthalmology in Japan
Akitoshi Yoshida
23.1 Introduction. . ............ 179
23.2 Recent Activities . . . ........ 181
233 TimeSavings ............. 184
234  Telemedicine Center and New

Models for Cooperation . . . . .. 184
2341 Inside Japan’s

TelemedicineCenter . ....... 184
23.4.2 AGrowingNetwork......... 184
235 Goals . ........ ... .. ..., 185
Chapter 24
ORBIS Telemedicine, Cyber-Sight
Eugene M. Helveston, Mohan J. Thazhathu,
Lynda M. Smallwood
241 Introduction. . ............ 187
242  FEHand HBP Programs. ... ... 187
2421 Communication Challenges. . . . 188
24.2.2 IT:CommunicationRx. . .. .. .. 188
243 ORBIS' Program Development . . 188
2431 CyberSight .............. 188
24.3.1.1 The Teaching Modules:

E-Consultation .. .......... 188
24312 TheProcess . .. ... ... 189
24.31.3 Completed Consultation. . . . . . 189
24.3.1.4 Teaching Modules:

Education Components . ... .. 191
244  The ORBIS Philosophy. . .. .. .. 192



Chapter 25
Teleophthalmology in Spain
Francisco Gonzalez, Adrian E. Castro

25.1 Introduction. . ............ 195
252  SearchMethods ........... 196
25.21 MedlineSearch............ 196
25.2.2 InternetSearch............ 196
25.2.3 Direct Request of Information . . 196
25.3 SearchResults. ............ 196
254  Community Activity. . . ... ... 196
2541 Andalusia (Andalucia). . ... ... 196
2542 Aragon................. 197
25.4.3 Basque Country (Pais Vasco). . . . 197
2544 Canarylslands ............ 197
25.4.5 Castille-Leon (Castilla-Leon). . . . 198
2546 Galica.................. 198
2547 Valencia. . ............... 198
25.5  Teleophthalmology Between

a Primary Care Center

and a Reference Hospital. . . . .. 198
25.5.1 Diabetes and Hypertension . . . . 198
25.5.2 DiabeticPatients. . ......... 200
256 Conclusions.............. 200
Chapter 26
Telemedicine to Improve the Quality
and Cost Efficiency of Providing
Eye Care
Vladimir Kazinov
26.1 Introduction. . ............ 203
26.2  Telemedicine Just-in-Time. . . . . 203
26.3  Telemedicine Just-in-Time

in Ophthalmology . . ... ..... 204
26.3.1 SystemofInteraction........ 204
26.3.2 Colleague Consultation. . . . ... 205
26.3.3 New Level of Interaction . . . . .. 205
26.3.4 Provider-Patient Interaction. . . . 205
264  DiViSy Telemedicine Systems

for Providing Just-in-Time

Consultations . . . .......... 205
26.5 Financial Model of Just-in-Time

Telemedicine Operating at Oph-

thalmology Clinics. . . .. ... .. 209
26.5.1 Description of the Model

of Existing Treatment Process. . . 209

Contents

26.5.2 Description of the Model of Treat-

ment Process Making Use

of Telemedicine. . . . ........ 209
266 Findings ................ 210
Chapter 27
Cataract and Refractive Surgery
Post-operative Care -
Teleophthalmology’s Challenge
in Argentina
Giselle Ricur, Roberto Zaldivar,
Maria Gabriela Batiz
271 Introduction. . .. .......... 213
272  Teleophthalmology Models in

Cataract and Refractive Surgery . 214
2723 Sites. .. ... . 214
27.2.2 Telecommunication

and Information Network . . . .. 214
27.2.3 Teleconsultation Examining

Rooms . ................ 215
27.2.4 Project Team and Protocols . . .. 216
27.3 Results and Discussion . . . . . .. 217
2731 ImageQuality. .. .......... 217
27.3.1.1 Image Acquisition . . .. ...... 218
27.3.1.2 Image Transmission: Bandwidth

and Compression . ......... 222
27.3.1.3 Image Reception. . . ... ..... 223
27.3.2 Physician-Patient Satisfaction. . . 224
27.3.3 Sustainability . . ........... 224
274 Conclusions . . . ........... 225
Chapter 28
Teleophthalmology
in the United States Army
Michael J. Mines, Kraig S. Bower,
Thomas P. Ward
28.1 Introduction. . . ........... 227
28.2  Teleconsultationin Practice. ... 228
28.21 The Kosovo-Bosnia Experience . 228
28.2.2 Teleconsultation . .. ........ 228
28.2.3 Screening and Remote Diagnosis 229
28.2.3.1 OcularTrauma . ........... 229
28.2.3.2 AnteriorSegment . . . . ... ... 230
28.3  Diabetes Mellitus. . ... ...... 230
284  RoboticEyeSurgery. .. ...... 232
28.5  LaserTissueWelding .. ...... 232



XVl

Contents

28.6  Digital Images in Evaluation

and Management . . .. ...... 233
28.7 Information Management. . . .. 234
28.7.1 Electronic Health Record. . . . .. 234
28.7.2 Refractive Surgery

Information System . . .. ... .. 235
2873 WRESPWebPortal.......... 235
28.8  Multimedia Repository

and Remote Education . . . . . .. 235
289 Conclusions . ............. 236

Part IV

Looking Into the Future - Current
Experiments and Future Directions

Chapter 29
Digital Imaging to Characterize Retinal
Vascular Topography
Niall Patton, Tariq Aslam
29.1 Introduction. . .. .......... 241
29.2  Measuring Retinal Blood Vessel

Widths From Retinal Photography 241
2921 Micrometry . ..., ... ... 242
29.2.2 Microdensitometry . ........ 242
29.3  OtherImage Analysis Techniques 242
294  An “Optimized” Branching

Vasculature . ............. 243
29.4.1 Branching Coefficient. . . ... .. 243
29.4.2 Jjunctional Exponent .. ...... 244
29.4.3 Vascular Bifurcation Angles . . . . 244
29.4.4 Image Analysis to Characterize

Retinal Vascular Topography . . . 244
294.5 Arteriovenous Ratio(AVR) . . . .. 244
29.4.5.1 CRAE and CRVE Calculations ... 245
294.52 AVR Caleulation. . . ......... 245
29.5  AVRand Systemic Disease.. . . .. 245
296 RevisedAVR.............. 246
29.7  Junctional Exponent

and Optimality Parameter. . . . . 246
29.8  Retinal Vascular Bifurcation

Angles . ................ 247
299  VascularTortuosity ......... 247
29.10  Fractal Geometrical Analysis

of Retinal Vascular Tree. . . . . .. 247
29.10.1 Diffusion Limited

AggregationModel . .. ... ... 247

29.10.2 Clinical Studies . . .. ........ 248
29.11  Future Directions. . . .. ... ... 248
Chapter 30
Emergency Telemedicine in Eye Care
Sotiris Pavlopoulos, llias Maglogiannis
30.1 Introduction and Literature

Review . ................ 253
30.2  Telecommunications and Remote

Consultation Models .. ...... 254
30.21 ISDNProtocol............. 254
30.2.2 Video Conferencing. ........ 254
30.2.3 TCP/IPProtocol............ 254
30.2.4 Networking Image and Data . . . 255
30.3  Screening for Diabetic

Retinopathy . ... .......... 255
30.3.1 Fundus Digital Image

and Clinical Examination. . . . .. 255
30.3.2 Video Conferencing Pictures . . . 255
30.3.3 Artificial Intelligence Tools. . . . . 255
30.34 Assessment of Strabismus. . . .. 256
30.3.5 Performance of Telesurgical

Operations. . ... .......... 256
30.3.5.1 Telesimulation Service . . ... .. 256
30.3.5.2 Transmission of Eye Images . . . . 256
304  AnEmergency

Teleophthaimology System . . . . 257
30.4.1 Mobile Teleophthalmology Unit 258
304.2 ConsultationUnit .......... 259
30.4.2.1 Communication . .......... 259
30.4.2.2 Potential Application . . . ... .. 259
30.5  Conclusions and Suggestions. . . 259
Chapter 31
Transcontinental Robot-Assisted
Remote Telesurgery, Feasibility
and Potential Applications
Jacques Marescaux, Francesco Rubino
313 Introduction. . . ........... 261
31.2  Technical Issues

of Remote Surgery. . .. ...... 262
3121 Timelag................ 262
31.2.2 Digital Phonelines . .. ...... 262
31.2.2.1 Robotic-Assisted Laparoscopic

Cholecystectomy. .. ........ 262
31.2.2.2 The Lindberg Operation . . . . . . 262



31.3 Current Limitations

of Remote Surgery. . . ......
314 Potential Benefits

of Remote Surgery. . . ... ...
31.5 Future Applications

of Remote Surgery. . .. ... ..
31.51 Telesurgery in Ophthalmology . .
31.5.2 Telemonitoring as

aTeachingTool...........
31.6 Conclusions . .. ..........
Chapter 32

Non-Invasive Monitoring
of Ocular Health in Space
Rafat R. Ansari, J. Sebag

321 Introduction ............
32.2  Ocular Health and the Harsh
Environment of Space ... ...
32.21 Environmental Factors . . .. ..
3222 GravityConcemns. . ........
32.23 Radiation...............
32.24 AgingandHealth .........
32.3  Using the Eyes as a Window
totheBody .............
3231 Head-Mounted, Goggle-Like

Teleophthalmology Apparatus . .

32.3.2 Changesin Vision

32.3.2.1 Proof-of-Concept Experiment . .
32.3.2.2 Choroidal Blood Flow . . . .. ..
Conclusions . . ... ... ...

324

Contents

Chapter 33
Postscript
Kanagasingam Yogesan, Sajeesh Kumar,
Leonard Goldschmidt, Jorge Cuadros

Appendix 1
Education and Training Opportunities 279
Appendix 2
SampleProtocol . . . ... .......... 281
Appendix 3
Sample ConsentForm . .. ......... 287
Appendix 4
Sample Information Sheet . . . ... ... 289
Appendix 5
Clinician Perception Evaluation .. ... 291
Appendix 6
Patient Questionnaire . . . ... ... ... 293
Appendix 7
Teleophthalmology Logsheet. . . . . .. 295
Glossary . .................... 299
Subjectindex. .. ............... 305

XX



	IDN:989664880 ONIX:04 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4
	Seite 5
	Seite 6
	Seite 7
	Seite 8
	Seite 9

	Bibliografische Informationen
	http://d-nb.info/989664880



